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Motivation

} If SUSY exists, it is broken

1 What mechanism breaks it?
} One option: Gauge - mediated SUSY breaking
} Additional particle: goldstino = gravitino

} In many GMSB models, all sparticles eventually
decay to SM particles + gravitino

} The corresponding signatures are addressed by
several CMS searches

} Final state involves
} MET from the (almost) massless gravitino
} SM particles from sparticle decays
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Motivation

} In this talk, the current status of CMS GMSB
searches is presented

+ All recent direct searches use 2012 data from pp
collisions collected by the CMS detector (8 TeV)

} Search results are interpreted to obtain limits on GMSB
models (assuming R - parity and prompt decays)

} Further information available at
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS

} Constraints from other searches exist as well
(not always interpreted in GMSB scenarios)
} Only giving a quick overview

} Further information available at
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
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SUS-13-002
Analysis Overview

}+Inclusive multlepton search with full 2012 dataset (1955/
} one application: GMSB models

1 Gener al | dea: Donot cut, but

} Take advantage of the power of cuts (high S/B), but still make use of
the rest of the data

+ Bin in number of lepton$iadronictaus OSSF pairslilepton
mass, iags, METH (=300 signal regions total)
} Backgrounds:
} ttbarWZ,ZZ o6 from validated MC simulations
} Non-prompt leptons from jetsd datadriven
} Asymmetric photon conversiond datadriven
} Rare backgroundd$tyy, Hi ggs, €é) are esti me

} To compute limits, use most sensitive signal regions

} They can vary from model to model and also from point to point in
the model parameter space
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SUS-13-002
Some results (complete tables in backup)

Selection ET's N{(7h)=0, Np—jets=0 N(Th)=1, Np—jets=0 N(Th)=0, Np—jets=1 | N(Th)=1, Np_jers=1
3 Lepton Results obs exp obs exp obs exp obs exp
QOSSFO Hy < 200 NA (100,00) 7 11 +49 101 111 + 54 13 10 £ 5.3 87 119 + 61
QOSSFO Hy < 200 NA (50,100) 35 38 +15 406 402 + 152 29 26 +£13 269 298 +£ 151
Q55F0 Hy < 200 NA (0,50) 53 51 + 11 910 1035 4 255 29 23 + 10 237 240 £ 113
O55F1 Hy < 200  above-Z  (100,00) 18 13+ 35 25 38 + 18 10 6.54+29 24 35+ 18
OSSF1 Hy < 200 below-Z  (100,00) 21 24+9 41 50+ 25 14 20 + 10 42 54 + 28
QO55F1 Hy < 200 on-Z. (100,001 150 152 + 26 39 48 + 13 15 14 + 48 19 23+ 11
(OSSF1 Hr < 200  above-Z  (50,100) 50 46 +9.7 169 139 + 48 20 18+ 8 85 93 + 47
(OSSF1 Hy < 200 below-Z  (50,100) 142 125 + 27 353 355 £ 92 48 48 + 23 140 133 + 68
OSSF1 Hy < 200 on-Z (50,100) *773 777 £ 116 1276 1154 + 306 56 47 + 13 51 75+£32
(OSSF1 Hr < 200  above-Z (0,50) 178 196 + 35 1676 1882 4 540 17 18 £ 6.7 115 94 + 42
OS5SF1 Hy < 200 below-Z (0,50) 510 547 + 87 9939 8980 4 2660 34 42 + 11 226 228 + 63
OSSF1 Hy < 200 on-Z (0,50) *3869 4105 L+ 666 | *50188 50162 4 14984 | *148 156 + 24 906 925 + 263
CMS Preliminary Vs=8TeV, J.L di = 19.5 fb™ CMS Preliminary s=8TeV, _[L di =19.5 fb™
& 10° 38 leptons: OSSF1, on-Z, no taus, no b-jets, low H_ = 1033 leptons: OSSF1, low-Z, no taus, at least 1 b-jet, low H_ _
@ —+— Observed 2 —4— Observed 3
é Bkg Uncertainties § Bkg Uncertainties ]
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SUS-13-002
Interpretation: GMSB

slepton co-NLSP
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} Both strong and weak production of
a widespectrum ofsparticles

} Cascade decays mravitino
} Produces up to 4 leptons
} Good agreement with expectation
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SUS-13-002 RUTGERS
Interpretation:  stau -(N)NLSP >
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} Detalils in the backup slides
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SUS-13-002 RUTGERS
Interpretation: Natural ~ Higgsino NLSP
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SUS-13-002

Interpretation: Natural

CMS Preliminary
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Probing the stophiggsinamass

plane

Three example branching ratios
} Not very sensitive in HH mode

Overall good agreement with

expectations
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SUS-13-014
Analysis Overview

} Targeted at probing the NaturddliggsinoNLSP model
with BRE®°Y HG) = 100% where one ¥ g agsing the
full CMS 2012 dataset (19(By

} Search strategy:
} Require at least two Hbags

} Categorize events into three signal regions:
Exactly two btags withm,,, consistent withm, (1206131 GeV)
Exactly two btags withm,, inconsistent withm,,

Three or more btags (no mass requirement) to catch strong
production
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SUS-13-014 RUTGERS
Analysis Overview %

CMS Preliminary, Vs =8 TeV, J.L dr=19.5fb"

. .S 5; IHIiggsl‘Vl;ss‘Rf‘:gilml S e ‘*
} Backgrounds: S 7 ey .
. . s [ ..MC Signal:M%:::::400Gev,M:::::ZZSOOGeV ]
} QCD Wlth g @3 or g:)b 4 Jets & 4/ - MC Signal: M 7300 GeV, M 11290 GeV i
. . . w2 r
Fit using power law functionfan, ; g
between 103 and 16GeV >
(signal region excluded) N i

} Other backgrounds negligible

4 JE S T R
0 20 40 60 80 100 120 140

} Results ET™ (GeV)
2 b-jets on h mass | 2 b-jets off h mass 3+ b-jet Total
E™ss (GeV) | Data Bkg Data Bkg Data Bkg Data Bkg
0-20 3 50+£13 15 | 11.0+1.8 2 | 177073 || 20 |181+23
20-30 2 34+£13 4 7917 1 1.8+11 7 |131%+20
30-40 0 |139X£071| 5 6.3 £13 1 |0.73£0.84 6 8.7+£20
40-60 1 [058+068| 7 22+£17 2 1073084 | 10 | 38+£16
60+ 1 [019+028 | 2 [135+073| 0 1.3+ 1.0 3 28+1.0

+ Overall, observation agrees with background expectations
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